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© I 3 <L> £»o^|S] {eft t> &v X ftOt U 

Att A SiltRttfc i O 5 ^- 7 T * v-* fcftffcatt £«o £ 

[f*#>g3] rt-lci 
B*qii*fc|±2K:B«o(i^bJI*tt*»a.7-f 
*a) £^111-3 Cite J; 9, *^^-v*s*3E**t 

»a) &£m-tz>^k\z.£v, ytMexsti 

(«L£S#<H!l) ©#7*©*® *fc(4«® 
<*MfS#fcK*Mi!l) fc, 1 £ fcf± 2 fclEfc©*!* 

[ 0 0 0 1 i 

10 0 0 2 J JbfE©S^3£Bi: ^5^7^ 



(2) 

2 

(PDP) ^>xu? hn • /v$^-tr>-;* (EL) fcif 

5£©xUt:1Ii®(;:<£>j§ffl£*x5 5« 
[o oo 3] fc*s, *«W^*sv^T» rtfcSLj t^om 

[0 0 0 4] 

mm<o&.m m^m^mmxa, ta&©i£©ffi!wt& 

[0 0 0 5] L^L, ±IBtf>:7-f/W>.<£>^\ AW*© 
AW^«^fe#Lfct!cSLtt©^bi:^ofc«ffi 

5 5^3^f7^h ©{ST, 5 V ^f±*^[S^©lf«t Sr 

[0006] mm^-^-y vvs.KMT.vtz.ftmLy >( /i>j* 
c^ynt^ts. v^M (iffliaojwftftir) © 
[0007] *it % rt»Ktma-*fi*ufc*ika7-f 

[0 0 0 8] Sfc^tfcaWtt^K t A/ifJfe < tu*Sc 

so a^*^e»wH-T5it^i LT, #P^^8 - 2 0 1 
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8 o 2-§-&$R#^*n-e#>5o 

[0009] ±ie^#t*(±, ikim<»mm±^m)\z.m. 

"CHftfcfc©] ifc(tK«$tuT^5. Cl©4 5&«Sca 

[0 0 10] titc, MSt UT*o^7-6.Srfflv^3 
i8S!*fi*^Kll^5«36i: UT\ »l¥9 - 1 5 2 
6 0 2fi v SM»t*)5, ±lESfSlf4, /<^7-f F 

ft. *a»*tt-^«a»lfiH4Sr#J»-*-5ri:tsSS-C»4 
[0011] 

[0012] *3§gsf4, »a**tt (hu**^^*n *j 

tica^M /wit -t*tfcffl^fc**iSlt Sr»tti-5 r. t& 

[0013] ±iBBW*a*fc*-3fcftfc:, j^^s/^/v^ 

ffiRAtts *MPFTO-3 4 6 7 4 3-g-SrWSUTV> 
•So :x^y ^;P/^-Vt(i;-' ra f-l/y Ktt©A^ 

(4, £TF©iI«3 T?fc-5o 

[0 0 14] 7* A'Art'C, Jffl$r*©S*5a&#3 J? F» 

HSl*sJ:U«JB2©|i«f±» ^SfliJ 
•C(4*>5*s*5J;-t^©^-efc*)v 7^A-A^ffi{c^ 

A©»fffi-e©^^|§tj:J; 5fa**tt#ftt*ii5. 

[0 0 15] -t-**>*>, SBl*Silf»2©««i^7-f A' 
■t©fitt*lRl»c:»a$*i/Sr4:l=*5, *r*L*>© 

A<7?»fffiT'}4, * i *s j: vjb 2 ©ffijgttfe x zmmz * 



(3) 

[0 0 16] ilBttURfcJsv^-Cfc* A&bti^L^Tfctti 

©*am*r* (-f «ft36©3t«© , f , 'Ci>a s » Ait 

*att©ft*i© A*bt©)ttt© , £ 
[0017] m^. *mwt*n, «a»#tt*i«fcififta 
Lfcv^t«attfcan;tT» tt* u©*a*ei^H4*ito36 

[0 0 18] 

[R«fc«BIW-3 *:»©¥»] #!S?)3©!i#3g 1 fclE* 
©)tM7'f/^tt, 7wvW*f*gg|5T\ JltFf*©&fc5 

ft«#«©«»SSr^LT*s*), #£©7^A#rffiT- 
14, Aire*tt0aK0>ttt*S2rrti#v 7-f;uA©±Il; 

20 tc*£:CT v #^«SH©*aE-CAW-r55tt-o^Tf4, ft 
tta*£tt\ >Jt#ft£f±Sfc53fctt©*'C>*#o;fr 

T-AW-r-^Ttt-o^xn, ft«a&£trfcjSifli-*.fc 

5*, AW^ftSlRttdoi^^T^V^^ScattSr 

[00 19] st*3S2tt, JBW*©i«fi*»?>*5#«© 
»«*^j£-*-<5JB$r*©JI*5SB#a^ ^^tuA#$ 
ii^mmX'h'O. 7-Y/UA*ffiT*»4, «fftfe5VMi«l« 

30 mmmcx. ^tm^^^xmki-r^mm/^MK 

o- i i" 3 f»*Jg 1 ffi«©W^ U**tt3t«a 

[0 0 2 0] *^K©t* *«3 lw|S«©*^gfi, # 
ig*©3§7fc/#3S7fc&^P|-r5 4 9 , 

2 (cte^wtt^ Lji*tt3t«a7 /uA^ssa 

40 [0 0 2 1 ] If 4 {C|E«©*^^Sf4, &Bi§il©S 
(*>5VM4, SBJ/t^a) Sr^Wi-Swttc 

[0 0 2 2] f»*3S 5 (CiEm©**^et4. 
«fC^i-?,t>©T*fct), #PI*©@i§/^jSa§ (ifc>5^ 
14, aK/»a) SraeW-f 5wtJwJ:5, 

so SMffifftO (m«#{BIJ) ©#7*©:Sffi («^#WJ) 
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[0 0 2 3] <f^ffl>*^BJO^;iica7-f/VAf±, ^© 

X^MfcoWMfiBI .(41*) 
[0 0 2 4] r«^|. Lj ©«a»lRH4Sri*ofc. 

[0 0 2 5] r©ri:f±, «T©± 5ftE9feSr*?K> 0 o 
[0 0 2 6] Eia#aSjEK*r 

[0 0 2 7] *W.L*»a»rtltt*riH-*"*-* ffl 
ia3te#jER**-*-5#l6lEJtf1>©#lRl (— Jttfc, 

'--to (k2.&h&iu:*^mm^*&mu%-jom&-v 

B<fe3fett"jS«J*'*Sffltr«ai"« tmmn-^Hi)^ 

[0 0 2 9] 

imm<DmM<oj&m sir. mm^m^^x^m^m 
9§-r5o mitt, *^Bj©*tfegL7^/vi»(D— ^jsr^-r 

■So 

[0030] i^mtc^-rj; jttfca^^/v^ortgB 

Tftt, Biff*©JlfcS*5h8**illHllfcJW* • J¥ 
[0 0 3 1 ] #^©7^ ^A»fffiSr*-f-»fffiiaT?f4, Hti 

[0 0 3 2] ^©MgWrftWU 7^;VA©J?$* 



(5 

[0 0 3 3] 111 1 ©3t»a7 -f 1 ©3t##ttfcov ^ 
t, WASH"?**.*. MPW)»46«WMS»* 

[0034] ±B*ftif±»*5 mtammm &m. 

[0 0 3 5] ft^a^/W^ 1 T-fi, JB$r4tt>Jl&3ffi 

K*iM«A*ti-s»£\ 7-f/^*»p,miti-5»a3t 
[0036] mz. ¥-mmx*2s7Lt>t. a*?*©*** 

t> *»M©3t»a7-f/uiK|cJ:*ttf«tWt11K:J:5tfl 

[0 0 3 7] JBW*©Sfc«f»a-0>?l&fcas*ft (4)3 <^ 

mi.Mm.:*h& k\&r:imir&t£ *jk&&jium*» 
a-r«r irtefca; ■ro;iti,-J6»a7^X'ii l ©f£ -■ 
[oo38] m 2 (4, *^w©?tma7 a-a l ©i^o 

5T*/tH-J:5Sc, #^©Att^«teffl (l2IT*f40 o 

6 0° ) (DmcMLXii^-fXm^8 0%Sk±h<0. & 

\£ J tftbt±*mte*JH&& (mx-tt-6 0 0 *»feo° ) 

©^lC*J-LTcO^-YX{it(4 2 0 %£iT t 'iotti «5 , r. 

titf*w'fflwx*-m 5 7t«cai4©»am7Jtt (Ait^ss 

40 Wtt) ^Jgi- 0 

[0 0 3 9] IH 3 fl, &&W<D%&%Ly 4 flsJ* 1 (Dn-O 
tt^U©«IB(D-«S:*i-i/5 7-CfcS Q FIBIfis Alt 

©io) fcx, mmyt&*ftw<oyti$kfL7 4 i »-a 

&tl,tcWr&<D. atti-5»a)t©3fift^*Sr^-r^7 7 

[0 0 4 0] IrIEIIC^^^S 4 5t-> mttftf*. 10° 
©7fl^t-*t^^»a*d^CT^?)o o*9, AStft 

so *o-c*s9. rtt^, xwmmxs o u (777^ 
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[004 1] ±mvtcXoi^ JBtff*©S*5» 

(fcsv^i, Sift) i45i5if§l*lMj|o 0 W*. 

[004 2] 0 5 14, #3S9i©)fc»a7 w /VA 1 5rigffl 
•HBH.-e.feS. »HS«tt, M^6i« ^©Wi 

[0043] mm 7 (4, mmco x o e t 

jf<nmm) xh<o, Rit«7©$fefcWiB mmm% 

[0 0 4 4] M, raH-Cf4ttW©«l:±, ft^a^/i- 
.,. t0^0;4i5j JKift/i*/V< 6-J4;-- .,— t> ©*>£ 

• - ghx^N)- <d® 5. 

[0 0 4 6] 5t»SL7^/VAlH, J; 5 fc» Alt 

3fe 8 #ttift«S*§S«©Mffi«*»fc3tetfc&7 /WA 1 icA 
«t-*"*l!i^*SkSL^t, A**ttittttttjJS1";hJfctta 

ffifflO©K3t« 7 -CgSt U *»&7-f A'AlSrSigLT 

atrffifcuuH-t-s. 3©^, #»a7^/wAi«± s tatt-t- 

S8ca#l 0£2&»a£*T{c^©;£i£}g®$-e:5,,' 
[0 0 4 7] r©4 5^ ftfc&^/WAlco^oifcSL 

<A*ra«awyao s^twit©^©^ 
HfriW 2fi&££ ds t as&^fcfc, **ffc©Bfrt £6 

fc, tefl-LSSItl) K4«J, *S**aSr««U 
S.(OiEmx*<D%:7F(DW : 5 > h£r[n]_h$-ttS 

[004 8] ffiM5MR*^A9^A*'i'6 £f±, 
R, G, BBi*fc»rt;L-C*5 — 7-f/u^Sr««Lfc* 



(5) 

[0 0 4 9] **W©3ttWH.7 /wa i ©flfififc: 

©#tfea7^/UAl(DF ( lg|5(-«4, ffi#T*©&fcSg|5## 
^SlBlJicJMft • ff S tf»#-t-5 3. t K J: 9 , JR$r*£>ff 

[0 0 5 0] :i©®#r*©SJIf4, /hSi-ffSittatt 

io »LTfc3fc*aas££-CUS:5::i:fcfc*>» A#t*S51iR 
tt©#14£*f fc-£S 3 tasffljitfcfc*. Sffi 

[0 0 5 1 ] #38WT?tt» ±fB&#Wt-§-rS 4 5 K< 

mmmmto. ooi^bo. 2©«a-cjSii:a«L., 

7 ^ /vAJ¥^-fi®J(f^f-^ CTlOOOMm^felM 
[00 5 2] !E$re#3etFf*^f4, 7^/VA©^I* 

sptSjafr*^ 1 • 5 2 XW-frtf 20 n m© 7 -f ;VAf 
f-, JB*f*^l. 5 6 (EWIO. 0 4) ©gB^5:^ 

... . :.[ .0JBL-5 :3J -mVA l5©.SR©.^fli :J»4BR»TIO,.- 

so »*t©*** 5 «#»-l>-CfrtJ««-*lSl-)- 14; - 3t»a7 ^/VA 

*H-5SI**^I (0° *|6J) *>6 6 0° *(6l (^BIEffi 
4<9±7?) *-Cd»fcAlti-53tSr*a$-e:, ^SiStf; 
ISIH-BO" (««IEffiJ:*)T*)'*-C©3tK:» 
LTf±*aSr*C«:tv»fB*5, Hffi±T-f4S4UV\ r 
©fcfe, (I4J&±*) X'©A^>tiv:>!tL.T'* 

fc3gJ*^t-#«a?r^C^ii:?.^5^& , 9, ^©firilT- 
»4, 7^/WA^ffiT'©7t©®?r?r#ltLT, 7 4 ^Ai 
40 <IU©*ffiJ^iaT*(±, _hsE*&©#;frf4, 7^/VAii* 
Ifijji^^i 9° «v^^*t?»*i-*. 
[0 0 5 4] jSS, 7ti8S©*(Sj (4, Si*iEK:*rr 

5Si^5rO° t^L, «PSHa9*: + . SNft+lHli9Sr- 
k UT#^5©jS< 3t^»t?f±-«!We*)5. 
t, EI5T"f4 x Att7t(-o^T#^5i, AM7t8tt, 

Si»4 9^Ftf-0!5{cT*— miti-5fc», +©mtt^s 
so r*fc5 0 *a3tiott % mi*SA»?>*««-«fwScTfcfi 
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[0 0 5 5] 0 Sfctt^UBflMBSrSSmS* 
[00 5 6] El 5 ^*-t"Si*Sl*fi**SERffl©Wffitf[ 

(o° =jebp) h-2o" mwiEm*bTJj) 

5:iJiiiSU\ (StfL*9cOttltt^»i+2 0° *• 
W'tU *a#i owttH^gte-2 0° 

[0 0 5 7] ZOfetb* m5\zfjk-f?ttffi.?L7 j ;VA 1 
tt\ 3 0° 2fGia»&W7dH3te«\ *tt©fi>«r-l 0" 
-f &Lfc#ifiite*a3*<5J:5fc» 

mmt l-c^So 

[0 0 5 8] roMT-fi, 7^/VA#ffi-C<D)t<D®STSr 
tlLT^ IfflBftftAStt, 7>r/Kfc*BiiEflF (BlRlr 
ffil]CD±ffi!j) T?f±, ±lELfc»9, 

'(HliBHoTW) Kfii*»oT» 

[0 0 5 9] JBSr*<0»*3»#©*££tt, ftffcSLSr 

att«d*fefr«afc*.fe» *©.¥Hl.©^#-&f±S:S.-s?0.. • .. 

^HJttiHSLttKlSC-rMSQWl-JStfS-j"-'-- 
[0 0 6 0] — {BJi LT, 1 2 ^ .mW^f 

[00 6 1] 3t«afc»lfiIttS:i*fc«5fc»Kv 

7^ a (Hiipffiig) ©i^i^K-ii ffljf 

i^it?oqz^f--rXf±5 O/.mi^SfilSro^iti'r' 
ix\ ffi*ftKm±4 0° , «^l:ii«l±10' 

[0 0 6 2] *«W«3t*a7-f/i'Att, *0Jj|W 

*WO*«aL7-f^i(i, WHfcSr^J: aft'-*. 



(6) 

[0 0 6 4] roi^ ffi|0*M7-fWllt 

[0 0 6 5] «T> *»W©3t«a7-f A/^Srfffll-t-a 
'■■ #g(wOV>Ttft0J-t-So **W©.3t*a7-f/WAtt, 36 

[oo66] H6fi, ia i (-^-r^jgw^tfca^ ^ 

io -WSr^-ritt^[2lX-*)5o W— If— 3t8Kl 4*^tHfcU 
fc^TWffll 9£rgBSU 
[ 0 0 6 7 ] d (Dm. m^<D X 5 \Z U— {f-ft 1 5 i: j£ 

tttra 1 9 immft m « a*t**^t e« $ *vc v ^ it 

«V> T SftflBft $ tv 5 r k K ft 3 o 
20 [0 0 6 8] JlWfcflEas, ftffca^-f 1 *©S#T* 

[0 0 6 9] ft, l^-f-*15t«ftl|sH 9i©' 
Mt.#^o > i:.-,:.AMmSil»ttcolica.t;-^^« ; 9.t . 

[0 0 7 0] ^7tlEfi!cic:^ffii-S u— If JtjR 14I4, T 
;Wrfy/f^-yi/-f-ro5 1 4. 5 nm, 488nmt 
fcli4 5 7. 9 nmO&S©5t.. J8ft*m©i&£l£f£; 

w^u— if— w^T't. = t— w h-t4©av^— 
40 [oo7i] r. r-eftffl-f-5^)ttt3|sn 9f±, u 

[0 0 7 2].w(DJ:54EfiW»i:Lm ^ffS^n 
ffl«*fcflS3t»W 8 E 5 6 x ?K>1±SJ* d/7A 

^, ^7 n -f KliSDMP - 1 2 8 fcflktmfc ir^teffl 

so "5jte-e$)-5 0 
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[0073] tytMfe'^ vzf y ? m±m!S mm® 

f&iZfrm 1994*^1 lji 25 BISfT J (p. 266 ~p. 26 

X, /n'^-^W^S^^S^S. &oX, 

*¥*IrIJ:9 <t>SE*l6]X*# < LfcSte, 

SD^|fi|*5)lB*>v^t>©iJ5t5. 

[0074] aewjfcfi^ttefttis^^y^ 

d=l. 2A.F/D 

[0 0 7 5] Sfc, IW^^y^/W^- VCO^t^ 
IrKO 5 ?^*!* t fl 
t =4. OA. (F/D) 2 

[0 0 7 6] El±<t A.*3j;U«F / /D«DfltSrS5i'fb;-f- 

tUX, 1 = 0. 5nmX\ F/D = 2tt5t, d = 
1. 2(im, t = 8 timkttV „ 7 

[0 0 7 8] ±3fiO#S:JwJ:9ff»*ixfc3t»a7-</i' 
Xt4, J^SW^^-f^AOff^lpJfcS? 

»Wt5= (H7a#f,) 
[0 0 7 9] IWI-Ui ©«t6Sr«oH*tt3t»a7^ 

[0 0 8 0] fflffr*©J*fc5ffi#©«$W&* 

5 0 1-^*3 *>> 0 7 a ic^LfcJ: 5^1^— 
t*Ei$tvfc*M7 ^ /VA©?/ ;VA)| L ^ , 1217 b 

[0 0 8 1 ] 7^W»COjP£;fr|fi].X\ ^tC?KoX— # 
t::7^AJ?-£r^lL;£it:i\ |g| 7 c Id^-f" J; 5 



<> 7-f/Kfc.*ffii£# (Elf, Y3fi#) Xff^CDi#*^ 
[0 0 8 2] )tf ^ ;VA$rl^t2ittSl;fS Dt, 

«*sras«is*s«i3a*j5fe#Ea*5fc«>» -«tux,- 

Srffi^fc^a-^o^Xtft^i-5o 
[0 0 8 3] HRF7^Mlt * n ^7 A»S3tfB^ 
IDDxa^^'tt^fertTfig^^Xl-'S rcTF7^ 

[0 0 8 4] rtDClirfi, S^S^I5PfC*3^Xf4^91 

[00 8 5] TPROCEEDINGS OF SPIE J Volume 3637 , 
pl96, " Holographic Diffusive Reflectors for Refle 
ctive color LCDs" f£>Fig. 7 *5 XXf^WLWlZXifc^ 

btix^s «t 5 mm*&M<D*%-xj>.te, ctf<f 

20 ^^y^-dSHRF^/l^^fclfcLXl/^ -f-cDff 
^2rifiD$-*5 t>OX*)-5 0 ZVtctf), CTFt 

i"5riX% HRF©CTF{C®Lfc^Xf4*#<JRJ?: 
^HABU CTFSr^?^- h LXV^^S*HllX«i:]SI 

[0086] ±j*L-fcsfts^**§6efflrotirffiSca 

«&«K: t5i, HRF7^ /v *K:±B#«fc: <£ 5 
<4**a7^/v-6.Sr**E»« (MftSl9° ) . C 
T FJ7 -f.-& RR-£.7^/V.-4iIl.l; KU - 

5*»»©«WI4A«*s, 7^/vA^B3a^X»l 9° , » 
ffii£^X»6. 5° XfeStt^rLM^tt^fca^^/VA 
t^X#5 0 

[0 0 8 7] 3ttica7 ^ 1 lc»a»l6H4S:f*4--t-5 

[0 0 8 8] -m*m-fZ>t, -fOJi?* 1 6(D^^§ 
40 Dtfim (y) (x) *|fiJX^*!9, huIS (F/ 

Dx) =2, (F/Dy) = 2 0 X\ ^©^ft^ilSi: 

-<Xdx = l. 2 jumX, ^l^d^f-^Xd y = 1 
2 M mi:/ c e«P, iK#IJ:bl : 1 0 <D^-^^ X<D^^<y V 

[0089] z.<dho \zm%um.-i-z> r t x\ mm^m 

[0 0 9 0] ±iE©fl3H*&H\ *><st?— 
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[00 9 1] 

[«9I©3&*] a±©£5«-> *^PJtcJ;oT, tfcail 
#tt£*a«ffltt©K#©ft«att«:lll;fc, figlttBlw 

[00 9 2] f*t)*>» *|g!!IW*fta7^/VA7?li, 

^ttt^saifl^^A'At LTl«t5fcft, ftStSL 
14KAlt:ftSS^tt§rtS<>i:#li, ^»a^^D5^« 
WAJt Lfc&ltc, *©A#*l£fcr±3fctt«:fl-UT£ 

^s*»a*Srffao*r6)HBi6ii-5 s 0 

[0 0 9 3] *^PJcD3t»a7 ^ 

So 

[0 0 9 4] 3t»a7-f^^rt-e©JBl»f*©a* 

[0 0 9 5] APxT, 3t«ca^C5AltA«-e3t!6SA 
M^.fc^tc.;:..*.<D.»a^K>j£d^f) iii; 4*8&-CJIfc-S-<fc 5 
*«a»lSltt«:t0N:»or.--tj5Sisrffi-e*>«. 30 

*»~ -&KttifiH • ^r^ttw^ifca^mM-t-sii^m - 

[0 0 9 6] 



/4 

[0ffi©f8W£tfcW] 

[0 1 1 *«W©)t*a7-f ^ASr^-MftWBI. (¥ffi 
0i#rffi0) 

[BI3] *|gBJ©7t«ca7^/VA^^O»aS*i4 (tt 

lias] *»wo*»a7-f/uAtrfflw^fcRjtaa[iMi 

[06] HlK'i*-ttfclka7<f/i'Air, 
[0 7] *»W©*«a7-fA'A|Cv 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] It is distributed by a configuration and 
thickness with the part irregular inside a film 
from which a refractive index differs, and the 
band-like shade which consists of height of a 
refractive index is formed. In a specific film cross 
section The direction where said band-like shade 
is extended inclines to the principal plane of a film. 
The inclination direction is the configuration of 
' having crossed in the thickness direction of a film 
and having changed gradually, and according to 
the above-mentioned inclination direction about 
the light which carries out incidence at an angle of 
the specific range About the light which produces 
light scattering and carries out outgoing radiation 
with the intensity distribution strongest against a 
direction with the core of a different optical axis 
from the direction of incidence and which carries 
out incidence at the other include angle The 
off- axis anisotropic light- scattering film 
characterized by having selectivity and 
light- scattering nature [ axis off ] whenever 
[ incident angle / which is penetrated without 
producing light scattering ]. 

[Claim 2] It is the- off-axis anisotropic 
light- scattering film according to claim 1 
characterized by for the part from which the 
refractive index which forms the band-like shade 
which consists of height of a refractive index 
differs to have directivity in light- scattering 
nature from which the range/direction where 
outgoing radiation of the light scattering is 
produced and carried out according to the 
above-mentioned configuration which is irregular 
as for magnitude, had exposed in the 
configuration longwise or oblong on a film front 
face, respectively, and was exposed on the film 
front face becomes oblong or longwise. 
[Claim 3] The display characterized by being the 
configuration which has arranged the off-axis 
anisotropic light- scattering film according to claim 
1 or 2 to the front-face or tooth-back side (observer 
side) (an observer and opposite side) to the image 
display component with which a display pattern is 
changed by modulating 

luminescence/nonluminescent one of each pixel. 
[Claim 4] The display characterized by being the 
configuration which has arranged the off-axis 



anisotropic light- scattering film according to claim 
1 or 2 to the front-face or tooth-back side (observer 
side) (an observer and opposite side) to the image 
display component with which a display pattern is 
changed by modulating 

transparency/nontransparent of each pixel (or 
transparence/dispersion). 

[Claim 5] The display characterized by being the 
configuration which has arranged the off-axis 
anisotropic light- scattering film according to claim 
1 or 2 to the liquid crystal panel with which a 
display pattern is changed by modulating 
transparency/nontransparent of each pixel (or 
transparence/dispersion) at the front face 
(observer side) or rear face (the observer and 
opposite side) of glass by the side of the front face 
which constitutes a liquid crystal panel (observer 
side). 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - whenever 
[ incident angle / of light ] -- responding - 
dispersion nature - differing (or it having 
selectivity whenever [ incident angle ]) -- with the 
application of the light- scattering film which has 
an anisotropy in a light- scattering property, and it, 
the visibility (brightness, contrast, etc.) of a 
display image is improved, or it is related with the 
display with which mitigation of the power 
consumption of a display is realized. 
[0002] As the above-mentioned indicating 
equipment, the special light source of a back light, 
an edge fight, etc. is not needed, but the "reflective 
mold liquid crystal display" of the type which 
makes display light the reflected fight from 
ambient light (daylight, indoor illumination light, 
etc .), the " "transparency - mold "liquid crystal 
display" of the type which has the aforementioned 
special light source, or "reflection / transparency 
mold liquid crystal display" that is the type which 
serves both as the both sides is represented, 
henceforth ■■ this specification - application of 
this invention -- a liquid crystal display it 
attaches and explains to a core. Moreover, this 
invention is applied not only to a liquid crystal 
display but to the indicating equipment of the type 
in which pixels, such as a plasma display (PDP) 
and electroluminescence (EL), carry out 
self-luminescence and the television screen of a 
CRT method, and it deals in it. 
[0003] In addition, in this invention, when using 
the vocabulary "dispersion", and the vocabulary - 
"diffusion" about light, these are synonymous. 
Moreover, the vocabulary a "film", and the 
vocabulary a "sheet" are also used as a synonym 
by this invention. 
[0004] 
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[Description of the Prior Art] In the liquid crystal 
display, what (that is, a display image is brightly 
shown as the front face of a display) the angle of 
visibility in the case of observation is secured for, 
and arranging a light- scattering film in the front 
face of equipment in order to cross all over the 
display screen and to make a display image visible 
with uniform brightness are performed. As a 
conventional light- scattering film, the resin film 
into which the front face was processed in the 
shape of a mat, the resin film which included the 
dispersing agent inside are used. 
[0005] However, a principle top is difficult for 
giving a function (a dispersion anisotropy being 
called henceforth) called change of the dispersion 
nature depending on whenever [ incident angle / of 
incident light ] in the case of the above -mentioned 
film, since it does not have such [ actually ] a 
function with it, when it is used for a display, the 
unnecessary scattered light arises and it has the 
trouble cause the brightness of a display, the fall of 
contrast, or dotage of a display image. 
[0006] In the case of the light- scattering film into 
which the front face was processed in the shape of 
a mat, it is physically processed like sand blaster 
processing of a film front face, and a mat side is 
formed or a mat side is chemically formed by 
dissolution processing by the acid or alkaline 
solution. It is theoretically difficult to control by 
control of mat sides (concavo-convex configuration 
etc.) to a dispersion anisotropy, although it is 
possible to control the outgoing radiation range / 
the direction of the scattered light (for dispersion 
directivity to be called henceforth). 
[0007] Moreover, also in the light- scattering film 
o~ which " included ? the dispersing- agents inside,- in 
order to control a dispersion - anisotropy, it 
~ - Succeeds in the attempt which' controls the 
refractive index of a dispersing agent, magnitude, 
a configuration, etc., and difficulty is technically 
high and the present condition is being unable to 
say that it is enough practically. 
[0008] JP,8-201802,A is well-known as a proposal 
about the reflective mold liquid crystal display 
using the scattered plate in which does not almost 
have a backscattering property and a 
forward- scattering property, on the other hand, 
has the dispersion anisotropy of being strong 
(light scattering not being produced in case light 
scattering is produced only in case ambient light 
carries out incidence to a display, and display light 
carries out outgoing radiation from equipment). 
[0009] The configuration of a scattered plate is not 
concretely explained by the above-mentioned 
official report, but is indicated in it "to be a 
briquette with a transparent polymerization 
nature macromolecule about a transparence very 
fine particle." It is difficult to control by such 



scattered plate to dispersion directivity, even if a 
dispersion anisotropy (are they the front or back?) 
is controllable like "the light- scattering film which 
included the dispersing agent inside" mentioned 
above. 

[0010] Moreover, JP,9 152602,Ais well-known as a 
proposal concerning the transparency mold liquid 
crystal display using the hologram as a scattered 
plate. Although the above-mentioned proposal is 
easy to control a dispersion anisotropy and 
dispersion directivity since it scatters the outgoing 
radiation display light from a liquid crystal 
display which has a back light and has adopted 
the hologram as a scattered plate, in order to be 
inevitably accompanied by the spectrum 
(wavelength dispersion), it responds for - moving 
the view to observe, and the color of display light 
will change and vision will be carried out. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, 
with various kinds of well-known techniques, 
while having a dispersion anisotropy and the 
light- scattering nature of the both sides of 
dispersion directivity, the report concerning the 
light- scattering sheet from which the color of 
display light does not change is not carried out by 
the observation location. 

[0012] This invention gives a dispersion 
anisotropy (selectivity of the front, back, and 
whenever [ incident angle ]), and it aims at 
offering the light- scattering film of the property 
that the color of display fight does not change with 
observation locations, and the display using it 
while it is easy to control to dispersion directivity 
(the dispersion range and direction in every 
direction).- - ^ ; m*- ~ v: j >. ; -^v. - ^ *- ^ - 
[0013] In order to attain the above-mentioned 
purpose, these people have applied for Japanese 
Patent Application No. No. 346743 [ ten to ] as a 
proposal concerning the light- scattering film using 
a speckle pattern. A speckle pattern is "a spot 
pattern of fight and darkness which a good light of 
coherent nature produces in a split face or an 
optical diffuser scatter reflection or when it 
penetrates", and the outline of the 
above-mentioned application is as follows. 
[0014] It is the configuration that the shade 
pattern over which the part from which a 
refractive index differs is distributed by irregular 
configuration and thickness and which it becomes 
from the height of a refractive index within a film 
was formed, and is formed from the 1st almost 
equal field of a refractive index, and the 2nd 
almost equal field of a different refractive index 
from it. Although the 1st and 2nd fields are 
irregular, about, it is a band-like configuration, 
and dispersion directivity is determined by the 
configuration and distribution exposed to a film 
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front face, and a dispersion anisotropy is 
determined by the distribution gestalt in the cross 
section of a film. / 
[0015] That is, although the configuration exposed 
to a film front face has the 1st and 2nd beltlike 
fields about, incident light will be scattered about 
in the direction of a minor axis, and the degree of 
dispersion becomes large, so that those 
distribution is dense. In the cross section of a film, 
although the 1st and 2nd fields become layer-like 
about, if incident light carries out incidence of 
them at the include angle near a layer in parallel, 
they will produce light scattering, but if incidence 
is carried out at the include angle perpendicularly 
near a layer, will not produce light scattering but 
will penetrate it simply. 

[0016] although only the dispersion directivity 
concerning the dispersion outgoing radiation light 
(that is, the core of the optical axis of the scattered 
fight is equal to the core of the optical axis of 
incident light) of an optical axis equal to incident 
light is indicated also in the above-mentioned 
application - the outside of an off axis = shaft - 
carrying out - " - dispersion directivity (that is, 
the core of the optical axis of the scattered light 
differs from the core of the optical axis of incident 
light) is not indicated. 

[0017] Especially, in this invention, it has a 
dispersion anisotropy and dispersion directivity, 
and, in addition to the light* scattering nature 
from which the color of display light does not 
change with observation locations, aims at 
offering the display using a light- scattering film 
and it with the dispersion directivity of ******. 
[0018] 

[Means- - for- - Solving the - -Problem!- -The 
light- scattering film of this invention according to 
claim 1 It is distributed by a configuration and 
thickness with the part irregular inside a film 
from which a refractive index differs, and the 
band-like shade which consists of height of a 
refractive index is formed. In a specific film cross 
section The direction where said band-like shade 
is extended inclines to the principal plane of a film. 
The inclination direction is the configuration of 
having crossed in the thickness direction of a film 
and having changed gradually, and according to 
the above-mentioned inclination direction about 
the light which carries out incidence at an angle of 
the specific range About the fight which produces 
light scattering and carries out outgoing radiation 
with the intensity distribution strongest against a 
direction with the core of a different optical axis 
from the direction of incidence and which carries 
out incidence at the other include angle, it is 
characterized by having selectivity and 
light- scattering nature [ axis off ] whenever 
[ incident angle / which is penetrated without 



producing light scattering ] . 

[0019] Claim 2 is the off-axis anisotropic 
light- scattering film according to claim 1 
characterized by to have directivity in the 
light- scattering nature from which the 
range/direction where the part from which the 
refractive index which forms the band-like shade 
which consists of height of a refractive index 
differs produces and carries out outgoing radiation 
of the light scattering according to the 
above-mentioned configuration which is irregular 
respectively as for magnitude, had exposed in the 
configuration longwise or oblong on a film front 
face, and was exposed on the film front face 
becomes oblong or longwise. 

[0020] The display of this invention according to 
claim 3 is characterized by being the configuration 
which has arranged the off-axis anisotropic 
light- scattering film according to claim 1 or 2 to 
the front-face or tooth-back side (observer side) 
(an observer and opposite side) by modulating 
luminescence/nonlumine scent one of each pixel to 
the image, display component with which a display 
pattern is changed. 

[0021] A display according to claim 4 is 
characterized by being the configuration which 
has arranged the off-axis anisotropic 
light- scattering film according to claim 1 or 2 to 
the front-face or tooth-back side (observer side) 
(an observer and opposite side) to the image 
display component with which a display pattern is 
changed by modulating 

transparency/nontransparent of each pixel (or 
transparence/dispersion) . 

[0022] A display according to claim 5 is 
char acterized* by -being the: configurations which 
has arranged v the „ off- axis anisotropic 
light-scattering film according to claim - 1 or 2 at 
the front face (observer side) or rear face (the 
observer and opposite side) of glass by the side of 
the front face which constitutes a liquid crystal 
panel (observer side) about a liquid crystal display 
to the liquid crystal panel with which a display 
pattern is changed by modulating 
transparency/nontransparent of each pixel (or 
transparence/dispersion). 

[0023] The light- scattering film of <operation> 
this invention is easy to control a dispersion 
anisotropy (whenever [ incident angle ] selectivity) 
and dispersion directivity in the manufacture, 
when it applies to a display, it can set up 
appropriately the observation range of a display 
image (viewing area), and it can raise the display 
brightness in a setting range. 
[0024] especially -- "-- the outside of a shaft - 
carrying out - " - since it has dispersion 
directivity, it becomes possible to carry out 
outgoing radiation of the scattered light which 
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turns into display light in addition to the direction 
which the ambient light (sunlight and 
illumination light) which carries out incidence 
reflects regularly in the case of application to a 
reflective mold liquid crystal display. 
[0025] This has the following semantics. That is, 
though the light- scattering film has a dispersion 
anisotropy (whenever [ incident angle ] selectivity), 
in agreeing in a dispersion anisotropy and 
producing light scattering, the main optical path 
with mutual incident light and dispersion 
outgoing radiation light serves as relation of 
specular reflection. 

[0026] Although a high display light of brightness 
will carry out outgoing radiation in the direction 
which ambient light reflects regularly most in a 
reflective mold liquid crystal display, the effect [ in 
the front face of the transparence member 
(generally glass) arranged out of ** of the screen ] 
of reflection (flash) is the strongest direction, and 
display light may stop easily the direction of 
specular reflection being able to be visible to 
coincidence conversely. 

[0027] The outgoing radiation of the high display 
light of brightness can be made to carry out in the 
direction (generally the direction of a transverse 
plane of a display) of [ other than the direction 
which ambient light reflects regularly ] most by 
giving the dispersion directivity of ******, and the 
evil by the above-mentioned flash is avoided. 
[0028] Moreover, although display image light is 
scattered on the suitable range for applications 
other than a reflective mold liquid crystal display 
whenever [ incident angle / which a 
light- scattering film has ] for selectivity, since the 
light- (for- "example, T ambient vlight)^which carries 
out incidence from the other ~ direction is 
penetrated directly, without being scattered about, 
it does not cause the fall of the contrast by light 
other than display image light. 
[0029] 

[Embodiment of the Invention] Hereafter, this 
invention is explained based on a drawing. 
Drawing 1 is the explanatory view showing an 
example of the light- scattering film of this 
invention, and is a top view and a sectional view in 
a specific cross section. 

[0030] As shown in this drawing, inside a 
light- scattering film, the part from which a 
refractive index differs is distributed by irregular 
configuration and thickness, and forms the 
band-like shade (in this drawing, it expresses by 
white -black) which ^consists of height of a 
refractive index. 

[0031] With the sectional view showing a specific 
film cross section, after the lower left has inclined 
[ the direction where said band-like shade is 
extended ] in ** to the principal plane of a film, 



the part from which a refractive index differs is 
distributed. 

[0032] Moreover, the inclination direction has the 
composition of having crossed in the thickness 
direction of a film and having changed gradually 
(the direction where a shade is extended 
approaching at right angles to the principal plane 
of a film as it goes to this drawing bottom). 
[0033] The optical property of the light- scattering 
film 1 of drawing 1 is first considered with a 
sectional view. The part from which a refractive 
index differs will be distributed and light 
scattering will arise to the light which carries out 
incidence at the include angle (the direction of the 
arrow head 2 of drawing which makes an include 
angle theta from the perpendicular of a film l) 
which met in the direction in which a band-like 
shade is inclined and extended in general. 
[0034] To the light which carries out incidence at a 
different (it is perpendicular in general) include 
angle (the direction of the arrow head 4 of 
drawing) from the above-mentioned direction, it 
functions as a mere bright film and outgoing 
radiation of the incident light is carried out, 
without being scattered about. 
[0035] The direction which the part from which a 
refractive index differs inclines with the 
light- scattering film 1, and is extended is 
changing gradually in the thickness direction of a 
film, incident light has the property which light 
scattering produces in the direction in alignment 
with this strongly, and when a beam of light 
carries out incidence to a film at the include angle 
which light scattering produces, the scattered 
light which carries out outgoing radiation from a 
film-wilL spread centering^on a-different; direction 
(the direction of the arrow head 3 of drawing) from 
whenever [incident angle / of incident -light L " 
[0036] Next, if it thinks with a top view, the 
chromatism which it does not have regularity like 
a hologram since the part from which a refractive 
index differs is irregularly distributed on the film 
front face, therefore is caused by the diffraction 
phenomena of light will not arise. Therefore, 
according to the light- scattering film of this 
invention, it will not be generated but color change 
of the outgoing radiation light by the observation 
location will present ideal white. 
[0037] When the light which carries out incidence 
to the configuration of a part where refractive 
indexes differ being longwise (or oblong) at the 
part carries out dispersion outgoing radiation, the 
light- scattering property of the outgoing radiation 
light from each part has being oblong (or longwise) 
and the directivity which becomes. In drawing 1 , 
since the configuration is oblong, outgoing 
radiation light will be scattered about longwise. 
This is later mentioned with the making process of 
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the light- scattering film 1. 

[0038] Drawing 2 is a graph which shows an 
example of selectivity whenever [ incident angle / 
which tlie light-scattering film 1 of this invention 
has ]. As a continuous line 5 shows among drawing, 
whenever [ specific incident angle ],to the light of 
the range (from 0 degree to .60 degrees 
[ Drawing ]), the Hayes value over the light of 
whenever [ those / with 80% or more / and incident 
angle / with symmetrical it ] (in drawing - from 60 
degrees to 0 degree) is 20% or less, and the Hayes 
value points out conversely the dispersion 
anisotropy (whenever [ incident angle ] selectivity) 
of the light- scattering nature which this says on 
these specifications. 

[0039] Drawing 3 is a graph which shows an 
example of the function of ****** which the 
light- scattering film 1 of this invention has. This 
drawing is a graph which shows the intensity 
distribution of the scattered light which carries 
out outgoing radiation when the illumination light 
carries out incidence to the light- scattering film 1 
of this invention whenever [ incident angle ] at 30 
degrees (one of the include angles whose Hayes 
values it is drawing 2 and are 80% or more). 
[0040] As shown in this drawing, the scattered 
light strongest against a 10-degree direction has 
produced outgoing radiation light. That is, in 30 
degrees which is whenever [ incident angle ], it 
carries out in the different direction the shaft 
which is supposed to have shifted the optical axis 
and this says on these specifications outside 
(AFUAKUSHISU), and a function is pointed out to 
it. 

[0041] Moreover, as mentioned above, when the 
4ight - whieh^ ^carries ^out^-incidence to-- the-> 
configuration on the film front face of ' the part 
-from Which a'refractive index differs being oblong 
(or longwise) at the part carries out dispersion 
outgoing radiation, the light- scattering property of 
the outgoing radiation light from each part has 
being longwise (or oblong) and the directivity 
which becomes. For example, as the dispersion 
outgoing radiation light from a light- scattering 
film indicates drawing 4 (scattered-light 
distribution) that a configuration is oblong like 
drawing 1 , it becomes the distribution which 
serves as a longwise ellipse form. 
[0042] Drawing 5 is the sectional view showing an 
important section notionally about the reflective 
mold liquid crystal display which applied the 
light- scattering film 1 of this invention. The 
display consists of a liquid crystal panel 6, a 
reflecting plate 7 of the specular reflection nature 
arranged at the tooth back (non-observer side), or 
dispersion nature, and a light- scattering film 1 
arranged in the front face (observer side) of a 
liquid crystal panel 6. 



[0043] The type which was inherent like 
illustration as a reflector (a reflector is called) 
which serves as the drive electrode of liquid 
crystal in a liquid crystal panel 6 and not another 
object but the liquid crystal panel 6 is sufficient as 
a reflecting plate 7. Moreover, a reflecting plate 7 
is semi-permeable (function of the both sides of 
reflection and transparency), and when the pan of 
a reflecting plate 7 takes a back light at a tooth 
back (non-observer side), the application alga as a 
reflection / transparency mold liquid crystal 
display is possible. 

[0044] In addition, although the light- scattering 
film 1 after [ expedient ] explaining, a liquid 
crystal panel 6, and a reflecting plate 7 are made 
to estrange, respectively and are illustrated in this 
drawing, the laminating is really carried out in 
fact. Moreover, illustration is omitted although the 
optical film of a polarizing plate, a phase contrast 
plate, and others or a color filter, the orientation 
film, a transparent electrode, etc. may be used 
depending on the class of liquid crystal. 
[0045] A liquid crystal panel 6 consists of a thing 
of general structure, modulates incident light 
according to the existence of applied voltage, and 
performs the change display of white/black 
(tr ansparency/nontr ansparent) . 
[0046] Like illustration, in case incident light 8 
carries out incidence to the light- scattering film 1 
from the front-face side of a liquid crystal display, 
light scattering arises, and outgoing radiation of 
the light- scattering film 1 is carried out to incident 
light as the scattered light 9 from which the 
optical axis shifted. It reflects with the reflecting 
plate 7 by the side of the tooth back of a liquid 
crystal --panel >+*6,* -^and^the>^scattexed hght^-9- 
penetrates Uie^ light-scattering film 1, and it 
carries out outgoing radiation to a front face. 
Under the present circumstances, the 
light- scattering film 1 is made to penetrate as it is, 
without scattering the secondary scattered light 
10 which carries out outgoing radiation. 
[0047] Thus, since unnecessary dispersion in the 
case of display light outgoing radiation is not 
produced and the so-called double image by the 
reflect lump which is a pixel is not produced by the 
dispersion anisotropy (whenever [ incident angle ] 
selectivity) which the light- scattering film 1 has, 
making dotage of a display image mitigate is 
realized. In addition, mitigating unnecessary 
dispersion and raising the brightness and contrast 
of a display at the front of a display with 
dispersion directivity (carrying out shaft outside 
especially function), is realized. 
[0048] Any of the panel for color displays which 
carried the color filter corresponding to R, G, and 
B pixels, or the panel for monochrome displays 
may be used for the liquid crystal display panel 6 
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of a liquid crystal display. Moreover, a liquid 
crystal display does not receive constraint for TN 
method, a STN method, a guest host method, 
polymer distributed process input output 
equipment, etc. in the drive method of liquid 
crystal. 

[0049] Next, the structure of the light- scattering 
film 1 of this invention is further explained to a 
detail. As mentioned above, the shade pattern 
which consists of height of a refractive index is 
formed in the interior of the light- scattering film 1 
of this invention by being distributed by a 
configuration and thickness with the irregular 
part from which a refractive index differs. 
[0050] If the difference in this refractive index is 
too small, dispersion nature will worsen, if too 
conversely large, no matter light may carry out 
incidence at what include angle, light scattering 
will arise, and it becomes difficult to give the 
property of incident angle selectivity. Therefore, it 
is necessary to be the optimal refractive-index 
difference which has dispersion nature sufficient 
because light scattering does not arise only with 
the refractive -index difference in a front face but 
thickness is in a film 1. 

[0051] In this invention, the refractive-index 
difference was suitably chosen in 0.001 to 0.2, and 
film thickness is suitably chosen from 1000 
micrometers in 1 micrometer according to a 
refractive index difference so that the 
above-mentioned conditions may be suited. 
[0052] Since a recordable refractive-index 
difference receives a limit with the production 
approach of a film, a record ingredient, etc., when 
it has a big refractive -index difference, it is thin in 
a-film, and when ^it-has *a small .refractiveundex - 
' difference, it is thickening ~ a- : film, and: it' can 
realize the light- scatter rnjg film of this invention. 
When an example was given, the refractive index 
was able to distribute the part of 1.56 
(refractive-index difference 0.04) by 1.52 in the 
film whose thickness is 20 micrometers, and the 
average refractive index was able to obtain the 
light- scattering film which has selectivity 
whenever [ sufficient by forming shade pattern 
dispersion nature, and incident angle ]. 
[0053] Although distribution (direction where the 
band-like shade in a specific cross section is 
inclined and extended) of the shade in a film 
differs for every application of a light- scattering 
film The light which carries out incidence is 
scattered, from [ as opposed to / when the front 
scattered plate for reflective mold liquid crystal 
displays shown in drawing 5 is taken for an 
example / a display ] a perpendicular (the 
direction of 0 degree) up to the direction (it is the 
upper part from an equipment transverse plane) 
of 60 degree ■■ since -* Conversely, the function 



which does not produce dispersion from a 
perpendicular to the light to the direction (it is a 
lower part from an equipment transverse plane) of 
-60 degree is desirable on practical use. For this 
reason, it is necessary to produce light scattering 
most efficiently to incident light with an include 
angle of 30 degrees (slanting upper part), and in 
this example, in consideration of the optical 
refraction in a film interface, on the outskirts of 
surface by the side of before a film, distribution of 
the above-mentioned shade is distributed, after 
about 19 degrees has inclined from a film 
perpendicular. 

[0054] In addition, as for the direction of a beam of 
light (include angle), it is common in the optical 
field to consider that the perpendicular to datum 
level is 0 degree, and to consider + and a 
counterclockwise rotation for a clockwise rotation 
as Therefore, in drawing 5 , considering incident 
light, in order to carry out incidence of the 
incident light 8 from the upper part more nearly 
clockwise than the perpendicular stood to the 
observer side from plane of incidence, it is 
whenever [ incident angle / of + ]. Considering 
outgoing radiation light, in order to carry out 
outgoing radiation of the scattered light 9 to a 
lower part more nearly clockwise than the 
perpendicular stood to the reflecting plate 7 side 
from the outgoing radiation side, it is the outgoing 
radiation include angle of +. In order to carry out 
outgoing radiation of the scattered light 10 to a 
lower part more nearly counterclockwise than the 
perpendicular stood to the observer side from the 
outgoing radiation side, it serves as an outgoing 
radiation include angle of -. 
- *[0055]- In-order -to* realize-th&:fiHiCtion of as 
shown in drawing 3 . the light- scattering film of 
this invention has - the structure where whenever 
[ above-mentioned tilt-angle ] is changing 
gradually to the thickness direction of a film. 
[0056] If the front scattered plate for reflective 
mold liquid crystal displays shown in drawing 5 is 
taken for an example, since a liquid crystal 
display will be observed in general in many cases 
between a perpendicular and the direction (0 
degree= transverse plane) (from an equipment 
transverse plane to a lower part) of -20 degree, 
about the incident light 8 which is 30 degrees 
whenever [ incident angle ], it is desirable to 
consider as the scattered light 9 which shifted the 
core of an optical axis. (The outgoing radiation 
include angle of the scattered light 9 will center 
the outgoing radiation include angle of the 
scattered light 10 on -20 degrees focusing on +20 
degrees) 

[0057] For this reason, whenever [ tilt-angle / of 
the part from which a refractive index differs to 
the film thickness direction so that the incident 
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light from 30 degree may be scattered in the 
direction which shifted -10 degrees of cores of an 
optical axis ] makes the light- scattering film 1 
shown in drawing 5 the structure which changed 
gradually. 

[0058] The optical refraction in a film interface is 
taken into consideration in this example. 
Whenever [ said tilt- angle ] Near the film front 
face (on the drawing 1 sectional view) about [ as 
opposed to / as described above / a film / as 
opposed to / about 19 degrees leans from the 
perpendicular, and whenever / tilt-angle / becomes 
small gradually toward there to a film rear face 
(under the drawing 1 sectional view), and / a film 
near the film rear face / from a perpendicular ] -- it 
is considering as the structure which carried out 
the 6.5" inclination. 

[0059] Since the magnitude of the part from which 
a refractive index differs produces light scattering, 
it is random and is irregular, but in order to give 
required dispersion nature, the average 
magnitude is suitably chosen from 0.1 
micrometers within the limits of 300 micrometers 
according to the required dispersion nature in 
each application for a diameter. 
[0060] Dispersion nature with about **40-degree 
dispersion breadth was obtained by considering as 
the shade pattern which consists of height of a 
refractive index with 12-micrometer average 
magnitude as an example. 

[0061] Moreover, in order to give directivity to 
light scattering, the lengthwise direction of a film 
( drawing 1 top view) and the longitudinal 
direction are changed in the average magnitude of 
the part from which a refractive index differs. 
^Although ^the^^aver.ag€i-. ^ize^:.i^. •^---lengthwise--.* 
direction - was A2 micrometers " since light 
scattering was 'produced as an example in the 
shape of [ which was extended to the lengthwise 
direction ] an ellipse, lateral average size is 
considering as the oblong configuration of 50 
micrometers, and the light- scattering film which 
has the dispersion directivity of about **10 
degrees in a lengthwise direction in about **40 
degrees and a longitudinal direction was obtained. 
[0062] Moreover, although the light- scattering 
film of this invention was unified and stated in 
vocabulary called a film in this specification, it 
may be the sheet formed on a hard substrate like a 
glass substrate or a resin substrate, for example. 
[0063] Therefore, in the liquid crystal display of 
drawing 5 , as shown in this drawing, even if the 
light- scattering film 1 of this invention is not a 
film of another object, it may be the gestalt formed 
on the front windshield 11 of a liquid crystal panel 
6 in a liquid crystal panel 6. 

[0064] Even if the light- scattering film 1 of this 
invention is which by the side of the observer of a 



front windshield 11, or a liquid crystal layer at 
this time, it can use for the above-mentioned 
function without a change. 

[0065] Hereafter, a means to produce the 
light- scattering film of this invention is explained. 
The light- scattering film of this invention is 
producible with an optical exposure means. 
[0066] Drawing 6 is the explanatory view showing 
an example of the optical system which produces 
the light- scattering film 1 of the structure shown 
in drawing 1 using a speckle pattern. Ground 
glass 16 is irradiated with the laser light 15 which 
came out of the laser light source 14. The 
predetermined distance F is kept from a field 
opposite to the laser radiation side of ground glass 
16, sensitive material 19 is arranged to it, and 
exposure record of the speckle pattern which is a 
complicated interference pattern which the laser 
light which carried out transparency dispersion by 
ground glass 13 makes is carried out at sensitive 
material 19. 

[0067] Under the present circumstances, like 
illustration, since only the predetermined include 
angle alpha inclines and the laser light 15 and 
sensitive material 19 are arranged, a speckle 
pattern will incline in sensitive material and 
exposure record only of the predetermined include 
angle will be carried out. 

[0068] Since this include angle will be equivalent 
to the inclination (namely, whenever [ incident 
angle / which is shown in drawing 2 ] the 
dispersion peak include angle theta of selectivity) 
of the part from which the refractive index in the 
light- scattering film 1 differs, said include angle is 
suitably chosen within the limits, of about 0 to 60 
-degrees^ according ■♦•■-.to .><*aar ^application. ..The 
inclination of the part from which the refractive 
index in the light- scattering film 1 differs with a 
natural thing, and whenever [ incident angle ], 
since the optical refraction phenomenon in a film 
interface intervenes, the dispersion peak include 
angle theta of selectivity is a different include 
angle. 

[0069] Moreover, depending on the sensitive 
material which uses the dispersion peak include 
angle theta of selectivity whenever [ incident 
angle ], it may differ from alpha by down stream 
processing, such as record and development, 
whenever [ angle-of-inclination / of the laser light 
15 and sensitive material 19 ]. 
[0070] The laser light source 14 used for exposure 
record can be used according to the sensibility of 
sensitive material in wavelength (514. 5nm of an 
Ar ion laser, 488nm, or 457. 9nm), choosing it 
suitably. Moreover, also except an Ar ion laser, if it 
is the good laser light source of coherent nature, it 
is usable, for example, helium neon laser, krypton 
ion laser, etc. can be used. 
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[0071] Moreover, the sensitive material 19 used 
here needs to be the sensitive material which can 
record the gestalt of change of the refractive index 
of the exposure section and the unexposed section 
by laser light, and needs to be an ingredient which 
has resolution higher than the shade pattern 
which it is going to record, and can record a 
pattern also in the thickness direction. 
[0072] As such a record ingredient, the sensitive 
material for volume mold holograms can be used, 
and eight E silver salt sensitive -material 56 dry 
plate for the Agfa holograms, the 
sensitive -material HRF film for the Du Pont 
holograms or dichromated gelatin, a DMP[ by the 
Polaroid company ]-128 record ingredient, etc. are 
usable. 

[0073] According to description (p. 266 to p.268) of 
"work November 25, 1994 issue besides light 
measurement handbook Asakura Publishing rice 
field happy Toshiharu", with a speckle pattern as 
concentration and a phase show a random value 
with a location to, the pitch diameter of a pattern 
is determined in inverse proportion to the include 
angle the magnitude of said pattern expects a 
diffusion plate to be from sensitive material. 
Therefore, when magnitude of a diffusion plate is 
enlarged perpendicularly [ a horizontal twist], the 
pattern recorded on sensitive material becomes 
what has a perpendicular direction fine [ a 
horizontal twist ]. 

[0074] With the speckle pattern by the production 
approach in the optical system of drawing 6 , the 
average size d of the speckle pattern with which 
the distance F of the wavelength lambda of the 
laser light 15 and magnitude D of ground glass 16, 
* the ground^glass IG^arid^sensitiv^ 
be used is. recorded will be determined,: and, 
generally d is expressed with a degree type. rr 
d=1.21ambdaF/D [0075] Moreover, average 
die -length t of the depth direction of this speckle 
pattern is expressed with t= 4.01ambda(F/D) 2. 
[0076] As mentioned above, the light- scattering 
layer 2 which has desired three dimension 
refractive -index distribution so that it may have 
desired dispersion nature can be obtained by 
optimizing the value of lambda and F/D. As an 
example, when [ lambda= 0.5 micrometers ] F/D=2, 
it is set to d= 1.2 micrometers and t= 8 
micrometers, the shade pattern on a film front 
face will be distributed by an average of 1.2 
micrometers, and it will be distributed in the 
direction which followed whenever [ said 
tilt- angle ] in the thickness direction of a film in 
the magnitude of an average of 8 micrometers. 
[0077] however, such magnitude - to the last 
average magnitude - it is - actual - a core 
[ magnitude / such ] - size - the part from which it 
is various magnitude and a refractive index differs 



will be inclined and distributed in a front-face top 
and the depth direction. 

[0078] If the light- scattering film produced by the 
above-mentioned means remains as it is, it goes 
across it in the thickness direction of a film 
theoretically, and it becomes Koto over whom the 
part from which it is whenever [ changeless 
tilt- angle / same / phi ], and a refractive index 
differs is distributed. (Refer to drawing 7 a)* 
[0079] " - the outside of a shaft -- carrying out -'- 11 
-- in order to realize an anisotropy light- scattering 
film with a function, it is necessary to cross in the 
thickness direction of a film and to change 
whenever [ said tilt-angle ] gradually, and the 
means is explained below. 

[0080] It is accomplished because fluctuating phi 
whenever [ tilt-angle / of the part from which a 
refractive index differs ] changes the film 
thickness L of the light- scattering film 1 with 
which the part from which a refractive index 
differs was already recorded. That is, when the 
film thickness L of the light- scattering film 
recorded by phi whenever [ same tilt-angle / as 
shown in drawing 7 a ] is made to increase to L' as 
shown in drawing 7 b, it is followed and phi is phi 1 
whenever [ tilt-angle ]. The changing principle is 
used. 

[0081] As film thickness is not uniformly changed 
over the whole and the thickness direction of a 
film shows to drawing 7 c, near the film front face 
(X the inside of drawing, near), there is no 
thickness fluctuation not much, and if increase of 
thickness is large, the off-axis anisotropic 
light- scattering film of this invention is realizable 
near the film rear face (Y the inside of drawing, 
■ p near).** ^v~* ~. ^r%^u * ^.u" ^ . ^^^i-c^u. > J r~: 
[0082] Since the . arts which fluctuate thickness 
differ according 1 to - the ingredient which 
constitutes a light- scattering film, the case where 
the sensitive material for the Du Pont holograms 
M a HRF film" is used is explained as an example. 
[0083] A HRF film laminates the "CTF film" 
marketed from the same Du Pont after exposure 
record of a hologram, and has the property that 
change own thickness of sensitive material and 
the playback color of a hologram is changed by 
predetermined processing (heating and UV 
exposure fixing). 

[0084] Although this is well-known in the 
technical field concerned, it is also possible in this 
case to control fluctuation of thickness by that 
down stream processing. 

[0085] "PROCEEDINGS OF SPIE" Volume 3637, 
pl96, and Fig.7 in "Holographic Diffusive 
Reflectors for Reflective color LCDs" And the 
mechanism of the increment in thickness is a 
thing of the monomer in CTF being spread into 
the HRF film, and making the thickness increase 
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as described by the explanation. For this reason, 
at the side which faced CTF of HRF, thickness 
increases greatly by controlling the diffusion time 
of the monomer after laminating CTF and HRF, 
and there may be conditions which thickness does 
not increase so greatly in the opposite side which 
does not laminate CTF 

[0086] When the front scattered plate for reflective 
mold liquid crystal displays mentioned above is 
taken for an example, an anisotropy 
light- scattering film with the above-mentioned 
means on a HRF film After exposure record 
(whenever [ tilt- angle ] 19 degrees), a CTF film --.a 
HRF film rear -face side laminating about 
40-second 120 degrees C - warming - by 
performing fixing by UV exposure, after leaving it 
Whenever [ tilt-angle / of the part from which a 
refractive index differs in the film thickness 
direction ] can obtain the off-axis anisotropic 
light-scattering film which is about 6.5 degrees 
about 19 degrees and near the rear face near the 
film front face. 

[0087] In order to give dispersion directivity to the 
light- scattering film 1, it is in every direction, the 
magnitude of the ground glass used by the optical 
system of drawing 6 is changed, and it can realize 
by arranging the ground glass 16 made into the 
rectangle or the ellipse form to optical system. 
[0088] If an example is given, magnitude D of 
ground glass 16 differs in the direction of length 
(y), and the direction of width (x), supposing other 
conditions are the same as the above, by average 
size dx=1.2micrometer of the longitudinal 
direction of a speckle pattern, it will be set to 
average size dy=12micrometer of a lengthwise 
cw*^ ^- direction- and the- speckle vpattern- of the-average 
size" of an aspect ratio 1* 10 will be obtained the 
* aforementioned (F/Dx) =2 and =(F/Dy) 20: ^ 

[0089] Thus, the light- scattering film which has 
the dispersion anisotropy from which the 
dispersion nature of the direction in every 
direction differs by carrying out exposure record 
will be obtained. 

[0090] An above-mentioned production means is 
an example to the last, this invention is not 
restricted to this and the light- scattering film of 
this invention may be realized also in the 
production iapproach which is not an optical 
exposure means. 
[0091] 

[Effect of the Invention] As mentioned above, by 
this invention, it has a dispersion anisotropy and 
the light- scattering nature of the both sides of 
dispersion directivity, and the light- scattering film 
which the color of display light not only does not 
change, but has the dispersion directivity of 
****** with an observation location is offered. 
[0092] That is, when light carries out incidence at 



the include angle which light scattering produces 
with the light- scattering film of this invention 
about the light which carries out incidence at an 
angle of the predetermined range to a film, and 
light scattering produces while having selectivity 
in light- scattering nature whenever [ incident 
angle ], in order to function as a mere bright film 
about the light which carries out incidence at a 
different include angle from it, it has the 
dispersion directivity of producing the scattered 
light in the direction which removes an optical 
axis and is different from whenever [ incident 
angle ]. Therefore, it can dissociate according to 
whenever [ to a film / incident angle ], and the 
light which requires generating of light scattering, 
and light with unnecessary generating of light 
scattering can be deflected towards a request of 
the required scattered light. 

[0093] Without producing unnecessary dispersion 
by the incident light to a display, when the 
light- scattering film of this invention is applied to 
a display, the brightness of a display in a proper 
observation location (about equipment transverse 
plane), minuteness, conspicuousness, and contrast 
are improved, and there is effectiveness of making 
dotage of a display image mitigate etc. 
[0094] Moreover, since the part from which the 
refractive index within a light- scattering film 
differs is irregularly distributed on the film front 
face, color change of the outgoing radiation light 
according to an observation location which is seen 
by the hologram is not produced. 
[0095] In addition, when light carries out 
incidence by whenever [ incident angle / which 
light scattering produces ], it is possible to also 
have dispersion directivity from* ^^which-tiie -breadth 
of. the scattered : light is in every direction, and 
differs. Therefore/ outgoing radiation of : the 
scattered light can be carried out only in the 
required range and direction, and as a result, 
when it uses for a display, there is effectiveness of 
raising the brightness of a display and contrast, 
without producing unnecessary dispersion. 
[0096] 

[Brief Description of the Drawings] 
[Drawing ll The explanatory view showing the 
light- scattering film of this invention. (A top view 
and sectional view) 

[Drawing 21 The graph which shows an example of 
selectivity whenever [ incident angle / which the 
light- scattering film of this invention has ]. 
[Drawing 3l The graph which shows an example of 
the outgoing radiation light intensity distribution 
which show the dispersion anisotropy (carrying 
out shaft outside function) which the 
light- scattering film of this invention has. 
[Drawing 41 The explanatory view showing the 
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dispersion directivity which the light- scattering 
film of this invention has. 

fDrawing 5l The sectional view showing an 
important section notionally about the reflective 
mold liquid crystal display using the 
light- scattering film of this invention. 
fDrawing 6l The explanatory view showing an 
example of the optical system which produces the 
light- scattering film shown in drawing 1 using a 
speckle pattern. 

fDrawing 71 The explanatory view showing 
notionally a production means to make it the 
light- scattering film of this invention shaft outside, 
and to give a function to it. 
[Description of Notations] 

1 -- Light- scattering film 

2 -- Illumination light which carries out incidence 
from dispersion 

3 - The outgoing radiation scattered light from a 
light- scattering film 

4 -- Illumination light which carries out incidence 
from transparency 

5 -- Plot of the surveyed Hayes value 

6 ■- Liquid crystal panel 

7 -- Reflecting plate 

8 - Circumference illumination light 

9 - Scattered light 

10 -- Outgoing radiation scattered light 

11 - Front- windshield plate of a liquid crystal 
panel 

12 - Liquid crystal layer 

13 - Tooth back glass plate of a liquid crystal 
panel 

14 -- Laser light source 

15 -- Laser light 

17 -- Beam expander - - " - : . r 

v 18 - -Collimator ; - ..........v...-. . -.. : , ....... * * - 

19 -- Sensitive material 
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